Revascularization determines volume retention and gene expression by fat grafts in mice.
Autologous fat transplantation is a popular and useful technique in plastic and reconstructive surgery. The efficiency and survival of such grafts is predictable in many cases, but there are still issues to be resolved, such as how to improve graft volume retention. To address the issue of volume retention, we studied the effect of revascularization from the recipient on the size and function of adipocytes in fat grafts. Treatment of mice with TNP-470, an angiogenesis inhibitor, reduced blood flow from the recipient into the graft after subcutaneous transplantation of epididymal fat. The weight of transplanted tissues and the size of adipocytes in the grafts were significantly lower in mice treated with TNP-470 (TNP mice) than in control mice. Expression of genes for enzymes related to lipid accumulation was decreased in the grafts of TNP mice compared with control mice. Moreover, the expression of adipocyte-derived angiogenic peptides, VEGF and leptin, was significantly lower in the grafts of TNP mice than in grafts from control animals. The expression of VEGF and leptin by cultured human adipocytes was increased in the presence of conditioned medium from cultured vascular endothelial cells. These results show that the inhibition of the revascularization of fat grafts after transplantation reduces graft volume retention and cellular function. Early and adequate revascularization may be important for both the supply of nutrients and vasoactive interactions between vascular endothelial cells and adipocytes in graft.